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Association of Glycemic Control and Cell Stress With Telomere Attrition in Type 1 Diabetes
Hyperglycemia and abnormal blood glucose levels induce oxidative stress, promote the development of microvascular and macrovascular complications, 1 and may increase telomere loss in patients with type 1 diabetes. 2, 3 All studies of adults with type 1 diabetes, except one, report a shorter telomere length associated with age, duration of type 1 diabetes, and higher glycated hemoglobin A 1c (HbA 1c ) levels. 4 To expand these data in a pediatric population at the onset of type 1 diabetes by assessing the association between telomere length and age or HbA 1c level, 5 we conducted a retrospective longitudinal study evaluating the association of glycemic control and associated cell stress with telomere dynamics during a 7-year follow-up. Discussion | Telomere length is variable and is associated with genetic, endocrine, and diverse environmental factors. 6 Consequently, a longitudinal approach to telomere length analysis spanning a longer time period could offer a better insight into the effects of investigated factors. To our knowledge, ours is the first longitudinal study assessing telomere length dynamics in association with glycemic control in a population with type 1 diabetes. We observed accelerated attrition of relative telomere length in the PGC group compared with the GGC group, and this accelerated attrition was associated with normalized duration of type 1 diabetes with age. In addition, a negative correlation was observed between relative telomere length and the investigated factors, with duration of type 1 diabetes having a stronger association with telomere attrition compared with patient age, corroborating results of previous crosssectional studies.
Methods
3,4 This effect was previously not observed at the onset of type 1 diabetes. 5 Moreover, the 8-nitroguanine level was almost 2 times higher in the PGC group than in the GGC group, most likely indicating increased nitrosative stress associated with the poor quality of management of type 1 diabetes.
In conclusion, a higher HbA 1c level and higher glycemic variability may affect nitrosative stress and telomere dynamics relatively early after the onset of type 1 diabetes. This novel finding is in concordance with reported cross-sectional data in the adult population with type 1 diabetes, where shortened telomere length and increased oxidative stress are ob- indicates the median, while the top and bottom borders of the box indicate the 75th and 25th percentiles, respectively. The whiskers above and below indicate maximum and minimum values, respectively. a P < .001.
b P < .01.
